The list of barriers to female representation in management is analogous to the list of barriers to female labor force participation. Accordingly, we examine whether low female labor force participation is the main reason few women hold seats on corporate boards using data from 22 countries over the 2001-2010 period. Using a novel country-level measure of female participation on corporate boards, we show first that the representation of women on boards across countries is actually worse than most surveys suggest. We then examine the extent to which female labor force participation and institutional and country-level characteristics are related to boardroom diversity. We find that labor force participation is significantly related to the representation of women on boards when part-time and unemployed workers are excluded. However, cultural norms, the presence of boardroom quotas and codes promoting gender diversity are also correlated with female representation. This suggests that economic and cultural factors may be important barriers to female career advancement, but that preferences may be less important. While quotas may overcome problems of discrimination, they may be too narrow a policy tool to address other causes of female underrepresentation in management.
I. Introduction
Numerous surveys document the relative underrepresentation of women on corporate boards. In response, many countries are implementing policies designed to increase boardroom gender diversity.
Since at least 1993, several countries have instituted diversity quotas for state-owned companies. 2 Since Norway enacted boardroom gender quota legislation for listed companies in 2003, more and more policies target listed companies. Country-level policies take the form of either mandatory quotas or governance codes for listed companies that specifically identify gender as a factor boards must consider in appointment decisions. 3, 4 Other countries do not have formal policies but their major stock exchanges require that listed companies disclose their diversity policies with respect to gender. 5 In a hotly debated move, the E.U. approved a draft law that sets an objective of 40% female nonexecutive directors on boards of listed companies across the 27 member states of the E.U. on November 14, 2012 (European Commission, 2012 a). However, we do not yet have a good understanding of the impediments to top executive positions for women. Thus, it is not clear that simply targeting the proportion of women in leadership positions, as all these recent policies do, will be effective at addressing the underlying causes of female underrepresentation in corporate leadership.
There are many potential barriers to female leadership. Most obviously, managers may not promote women because of taste-based or statistical discrimination. Male managers often perceive women as being less experienced than men (Doldor, Vinnicombe, Gaughan and Sealy, 2012) , which in and of itself may lead to statistical discrimination. Lack of experience is a Catch-22 as women can never gain experience if they are not promoted. Culture may also be important. For example, Norris and Inglehart (2008) document that social norms are related to the representation of women in political leadership across countries. Similarly, Sanders, Hrdlicka, Hellicar, Cottrell, and Knox (2011) identify differences in perceptions of leadership "style" as an impediment to female advancement.
But demand side factors may also play a role. Almost all reports on the topic cite the costs of managing work and family as a major barrier. Bertrand, Goldin and Katz (2010) identify motherhood as the main factor leading to career disruptions and shorter working hours for a group of female MBA students from the University of Chicago. Differences in preferences and psychological factors may also be important (Pande and Ford, 2011) . For example, if women are more risk-averse than men or shy away from competitive situations (Croson and Gneezy, 2009) they may be less likely to pursue high-profile careers.
What is remarkable about the list of barriers to female leadership is that in many ways it is unremarkable. In their Handbook of Labor Economics article from 1999, Altonji and Blank (1999) discuss the role of preferences, discrimination and human capital as factors influencing female labor supply and labor market outcomes. Fernandes (2007) discusses the importance of culture and changing beliefs about women's role for female labor supply. In her 2010 chapter in the Handbook of Labor Economics, Bertrand focuses on psychological attributes, such as risk-taking attitudes, and differences in preferences between men and women as important determinants of labor market outcomes for women.
If the same factors influence whether or not women enter the labor force at all and whether or not they enter the boardroom, then it is not clear that policies in this area should target boards. Not only are quotas at the management level likely to be disruptive for companies (e.g. Bøhren and Staubo, 2012 ), but they may not necessarily be effective in the long run. For example, imposing a gender quota on boards in countries with relatively underdeveloped childcare services will automatically lead companies to try to increase the proportion of women on their boards to fulfill the quota. However, it need not lead to a large change in the number of women holding directorships. Instead, the same set of female directors that were in place before the quota may simply be sitting on a larger number of boards. If the costs of managing work-life balance are important deterrents to female representation in management, a more effective policy might target those costs directly.
But if the same factors influence whether or not women enter the labor force at all and whether or not they enter the boardroom, then an important question is whether increasing female labor force participation is sufficient to generate a larger pipeline of potential female executives or whether factors such as discrimination and culture still play a role conditional on female labor force participation. The purpose of this paper is to examine the relative importance of these factors for female corporate leadership. Because labor force participation, institutional and regulatory environments and culture change slowly over time, we examine the relative importance of these factors across countries.
Our sample consists of an unbalanced panel of 9,888 listed companies in 22 countries: Australia, Austria, Belgium, Bermuda, Canada, Denmark, Finland, France, Germany, Greece, India, Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom and USA. We obtain data for these countries over a ten-year time period from 2001 to 2010 from BoardEx. Boardex collects data on companies in 83 countries. To ensure our sample is representative, we restrict ourselves to country-years for which Boardex covers at least 70% of the total market capitalization of listed companies in that country and year.
Using this data set, we provide the first systematic evidence on the representation of women on boards of listed firms across countries and over time. While numerous surveys of boardroom gender diversity exist, they are often one-offs and not clearly representative of the general population of listed firms. This makes it difficult to compare statistics over time and across countries.
We first show that prior diversity surveys are potentially misleading. The representation of women is actually worse than most surveys suggest. The reason for this is that most surveys, such as the Catalyst Fortune 500 surveys in the US (e.g. Soares et al., 2010) , focus only on large firms.
Another problem is that most surveys focus on the average proportion of female directors at the firm level, which means they do not account for multiple directorships. Because we are interested in the representation of women in corporate leadership at the country-level, it is natural for us to focus on a measure that avoids counting the same individual more than once. This is the proportion of unique female directors in the set of all unique directors in a given country-year, a measure we call "Director Participation". Because men may also hold multiple directorships, it is not clear whether focusing on directorships instead of directors leads to an upward or downward bias. We show that it can go either way.
The differences between Director Participation in our sample and standard survey measures of the representation of women on boards can be striking. For example, the 2011 Davies Report for the UK (Davies, 2011) We then turn to an analysis of country-level and institutional factors that are related to Director Participation. We examine Director Participation for non-executive and executive directors separately because most policies target non-executive board positions. In addition to measures of female labor force participation, we examine the importance of country-level measures of family-friendliness, such as taxes and social security contributions over income. We use country-level measures of the gender gap in wages as an economic measure of discrimination and Inglehart and Welzel's (2005) Traditional/Secular and Survival/Self-Expression value scores as measures of culture. We also examine the importance of different types of country-level policies concerning boardroom gender diversity. In our regressions we control for the prevalence of family firms and co-determination as they are plausibly related to the representation of women on boards, but in different roles than the typical corporate director. To address potential endogeneity concerns in these regressions we lag labor force participation by 10 years, which is the natural limit imposed by the poor quality of economic indicators in the 1980s. We also use instrumental variable regressions to address concerns about omitted variable bias.
We find that labor force participation is positively and significantly correlated with non-executive Director Participation, but only if we exclude part-time workers from labor force participation. In our benchmark model, a one standard increase in full-time labor force participation is associated with a 2.6% increase in Director Participation. We consider this effect economically large. This suggests that policies that promote full-time employment by women are important for generating a pipeline of women who eventually end up in top corporate positions. For the US, Bertrand (2009, p. 127) argues that "a continuous commitment to the workforce is a sine qua non condition to reach the top in corporate America". Our results suggest this holds true outside of the US as well. But other factors also play a role, even after accounting for full-time labor force participation. Policies matter, even when they are voluntary; the existence of corporate governance codes is positively correlated with Director Participation. Measures of discrimination and culture also appear to matter. In most specifications, the effect of culture is almost as large as the effect of full-time labor force participation.
This suggests that even when they are employed full-time, women may face barriers to career progression.
While female labor force participation has some explanatory power for executive Director Participation, the magnitude of the effect is roughly one third of the effect for non-executive directors.
Little else seems to matter except for taxes and social security contributions over income and the existence of quotas for state-owned companies. It is possible that there are simply too few women in executive positions across countries to generate meaningful variation in the data.
Our results suggest that preferences may be relatively unimportant in explaining the underrepresentation of women on boards. If preferences were important, then countries with quotas and codes would have difficulty in finding women to accept board positions. But this does not seem to be the case. Thus, quotas and governance codes seem to be effective at solving problems of discrimination. However, it is not clear whether they can be effective on their own. The fact that few of the factors we consider are related to executive Director Participation suggests that women have a long way to go in terms of transitioning from being an external board member to running their own boards. Board-level policies may need to be complemented by policies that help women at all levels of the corporate hierarchy combine work with family. Furthermore, if gender quotas induce negative attitudes towards women, they are unlikely to be effective. Our paper complements both the literature on female labor market outcomes as well as the governance literature. With the notable exception of Bertrand and Hallock (2001) most of the labor literature does not examine women in top management. 6 We believe studying top managers is interesting for several reasons. First, the fact that women fill board positions to a greater extent in some countries than others suggests that, cultural differences aside, a subset of the population of women may not be so different from men in their preferences and psychology. As Betrand and Hallock (2001) point out, men and women in top management are likely to be similar in their career ambitions and motivations. Most of the literature on female work outcomes is concerned with the average woman in the population, but analyzing the top management level highlights that there may be significant variation in preferences or psychological factors, such as risk-aversion, in the population.
Second, women can achieve a top management position only if they have been in the work force long enough. Examining the relative underrepresentation of women at the board level highlights the fact that women often drop out of the labor force. To better understand women's labor force outcomes, it is important to understand why.
One of the main reasons why policy makers are concerned with the relative underrepresentation of women on boards is because they argue there is a business and economic case for more women on boards. The European Commission (2012 b, p. 10) states that "One of the ways of improving Europe's competitiveness is the equal representation of women and men in economic decision-making positions, which contributes to a more productive and innovative working environment and helps improve performance. In addition, there is an increasing body of research showing that gender diversity pays off and that there is a positive correlation between women in leadership and business performance." Similarly, the Davies Report (Davies, 2011, p. 3) says "The business case for increasing the number of women on corporate boards is clear." However, we believe the evidence that greater boardroom diversity improves company performance is not at all clear. Using firms from the U.S., Adams and Ferreira (2009) show that the average effect of boardroom gender diversity on firm performance is not positive. Diversity adds value to some firms, but not all. Ahern and Dittmar (2012) show that the market reaction to the Norwegian gender quota was negative and Matsa and Miller (2011) show that the Norwegian quota may have hurt short run profits due to fewer layoffs in firms most affected by the quota. Bøhren and Staubo (2012) show that roughly half of the firms exposed to the Norwegian gender quota changed their organizational form to avoid it.
The literature also often ignores the fact that women who sit on boards before quotas may be different than women who sit on boards after quotas. For example, Adams and Funk (2012) document that female corporate directors in Sweden have fewer children than women in the population. If women with more children end up sitting on boards as a result of quotas, but there is little institutional support for families so that these women are subject to greater demands on their time than before, then it is not clear that company performance should improve with their presence. A better understanding of the barriers to female corporate leadership contributes to the existing governance literature on gender diversity because it highlights the situations when diversity has the potential to add value at the company level.
Our paper is structured as follows. We discuss the country-level characteristics we relate to director participation in Section II. In Section III, we describe our sample selection process and data.
In Section IV, we provide a general picture of the representation of women in director positions across countries and over time. In Section V, we examine the relationship between non-executive Director Participation and country-level variables. We replicate this analysis for executive Director Participation in Section VI. We conclude in Section VII.
II. Country-level Characteristics related to the Representation of Women on Corporate Boards
We consider five sets of country-level variables in our analysis. We choose these variables because we believe they are likely to represent general conditions that are either barriers, or are conducive, to female corporate leadership.
Our main variable of interest is female labor supply. If a large portion of the female population is working, then more women should eventually enter corporate boardrooms if there are no other barriers to female leadership. We measure labor force participation in two ways. Our first measure, Classic LFP, is the proportion of women working as a fraction of the female population. Our second measure, Female Economic Participation, is the proportion of women working as a fraction of the employed population. The motivation for the second measure is that it is more closely related to our dependent variable, Director Participation, which is the proportion of female directors in the director population.
In contrast to much of the literature on female labor supply, we calculate these measures with and without part-time and unemployed workers. We believe it is unlikely that part-time workers will have the skill set needed to obtain a directorship. Similarly, unemployment represents a career disruption that may be difficult to overcome. To address the concern that Director Participation may lead to more female labor force participation, we lag our labor supply measures by the maximum number of years that is feasible given the quality of international economic indicators-10 years.
The next set of variables of interest relate to how family-friendly countries are. The more familyfriendly a country is, the easier it should be for women to manage both work and family and the less likely it should be that they drop out of the labor force. It is difficult to get good data on direct measures of family-friendliness, for example maternity leave and childcare benefits, which are comparable across countries and that vary over time. For this reason, we use the 10-year lagged birthrate in a country as an indirect proxy for family-friendliness at the time when it should have affected a female director's career trajectory the most, i.e. near the beginning of her career. Holding female labor force participation and economic development constant, we expect birthrates to go up only if the provision of services to families increases. We also use data on lagged tax and social security contributions over income as a measure of family-friendliness, because government spending on services that benefit families is likely to be higher in countries with greater taxation. In robustness checks, we also use more direct measures of government spending on families that are cross-sectional.
To proxy for levels of discrimination in the labor market for women, we use a measure of the gender wage gap. If women consistently earn less than men for equal work, it is plausible that they also face barriers to advancement that would prevent them from achieving senior management positions. It is difficult to obtain data on the gender wage gap across all countries in our sample. For this reason, we use a qualitative variable on wage equality for similar work, Wage Equality, from the World Economic Forum's Executive Opinion Survey (Hausman, Tyson and Zahidi, 2010) . This measure receives the largest weight in the "economic participation and opportunity" subindex of the World Economic Forum's Gender Gap Index. In robustness checks, we also use estimates of the skilled gender wage gap across countries from Olivetti and Petrongolo (2011), although we lose observations due to incomplete coverage of countries in our sample.
A growing literature argues that culture has an important role to play in explaining female work outcomes. Goldin (1991) argued that female labor force participation increased substantially after World War II because it led to changes in attitudes towards working women. Fernandez (2007) and Fernandez and Fogli (2009) also argue that culture matters and use characteristics of the countries of origin for US immigrants, such as female labor supply, to proxy for culture. Alesina and Giuliano (2010) and Alesina, Giuliano and Nunn (2012) examine the role of family values and attitudes towards women's work for female labor supply using data from the World Value Survey (WVS).
Culture may also have a role to play in the evolution of women's careers. If family values are strong then it may be difficult for women to accept more demanding positions. Women may also be passed over for promotion because of the perception that women are not natural leaders. We examine the impact of culture by using Inglehart and Welzel's (2005) country-level Traditional/Secular and Survival/Self-Expression value scores for the WVS. Inglehart and Welzel (2005) argue that the Traditional/Secular value dimension reflects the contrast between societies in which religion is very important and those in which it is not. More traditional societies emphasize the importance of parent-child ties and deference to authority, along with absolute standards and traditional family values, and reject divorce and abortion. Thus we expect more traditional countries to have lower representation of women on boards. Inglehart and Welzel (2005) link the Survival/Self-Expression value dimension to the transition from industrial society to post-industrial societies. In developed economies priorities shift from an emphasis on economic and physical security toward subjective well-being, self-expression and the quality of life. Because work is one way in which self-expression can occur, we predict that more women will sit on boards in countries with greater self-expression values.
The advantage of using these scores rather than individual items from the WVS as in Alesina and Giulano (2010) , Alesina, Giuliano and Nunn (2012) and Olivetti and Petrongolo (2011) is that they account for multiple dimensions of culture. Inglehart and Welzel (2005) document that these dimensions explain over 70 percent of the cross-cultural variance of more specific value scores in the WVS. Moreover, the country-level coverage of these scores is more complete than for individual items in WVS. In robustness checks, we also use some individual items in the WVS, but we lose observations due to incomplete coverage across countries. Fernandez and Fogli (2009) argue that labor force participation and fertility rates reflect the economic and institutional environment women face, as well as cultural beliefs about the value of women's work. Thus, labor force participation is in and of itself a proxy for family-friendliness, discrimination and values. If our proxies for these conditions matter for female corporate leadership even after we control for labor force participation, then it would appear that the link between entering the workforce and significant career progression is not automatic for women.
Our final group of variables relate to policies that target female board representation. We examine the effect of two types of policies that we tabulate at the country-level in Table I . The first set of policies consists of mandatory quotas for listed companies and quotas in state-owned companies.
While it is well-known that mandatory quotas increase the average proportion of women on boards, it is not clear how these quotas translate into changes in the proportion of women in the director population. Because of multiple directorships, a 40% gender quota need not lead to a 40% increase in Director Participation. Examining the magnitude of the effect of quotas on Director Participation is interesting because it tells us something about the demand for directorships by women in the population. If a large quota translates into a large change in Director Participation, then this suggests that the demand for directorships in the female population is strong and that preferences are not important barriers to corporate leadership.
-Insert Table I about hereThe second type of policy consists of country-level governance codes for listed companies. We consider a governance code to have a board-level gender diversity recommendation if it mentions that gender should be considered by the board in its appointment process for new directors. While these codes are not mandatory, it is still possible that they influence appointment decisions. It is plausible, for example, that they have a similar effect as diversity disclosure rules. Adams, Nowland and Grey (2011) show that the ASX diversity disclosure requirements led to a significant increase in the number of female directors that were appointed in Australia. Because all such disclosure policies occurred after the end of our sample period, we do not consider the effects of such disclosure policies separately.
As control variables in our regressions, we include 10-year lagged per capita gross national income (GNI) as a measure of economic development. To isolate factors specific to the director labor market, we also control for the proportion of our sample firms that are family firms and a dummy for countries with co-determination laws. It is plausible that countries with many family firms have more women on boards because they are members of controlling families. It is also plausible that countries with co-determination have more women on boards because women exhibit greater concern for employee welfare than men and may be more likely to represent employees. For example, Adams, Licht and Sagiv (2011) show in a sample of Swedish directors that even when they are not employee representatives, female directors are more stakeholder-oriented (as opposed to shareholder-oriented) than male directors. Matsa and Miller (2011) show that boards most affected by the Norwegian gender quotas laid off fewer workers and Matsa and Miller (2012) argue that labor hoarding may be a characteristic of female leadership style. Finally, we control for the lagged fraction of women in higher education. Eckstein and Lifshitz (2011a) estimate for the US that a large portion of female labor supply can be explained by education (33%). Because the correlation between education and labor force participation is generally positive across countries (Psacharopoulos and Tzannatos, 1989) , this is likely to be true in other countries as well. Thus, controlling for education helps ensure that our coefficients on labor force participation are not simply picking up the effect of education on Director Participation.
III. Data
We describe our sample construction in Section A. In Section B, we provide summary statistics for our data set and discuss its coverage. One of the shortcomings of BoardEx is the lack of data on the population of firms it covers. This makes it difficult to determine how representative its coverage is. To determine what fraction of each country's set of listed companies is covered by Boardex, we match it to the entire CapitalIQ database.
A. Data Sources and Measurement
CapitalIQ claims to achieve 99% coverage of all listed companies in the world. While we cannot verify that claim, we do succeed in matching all firms in BoardEx to CapitalIQ. We also observe that CapitalIQ covers substantially more listed firms than BoardEx. In 2010 for example, CapitalIQ covers 32,786 listed companies while BoardEx covers only 8,224. Over the entire sample period, CapitalIQ covers 41,416 listed firms versus 10,485 listed companies in BoardEx. This satisfies us that CapitalIQ is an acceptable reference database for BoardEx.
Using financial data from CapitalIQ, we calculate a measure of a country's stock market capitalization in a year as the sum of the market capitalizations of all firms in CapitalIQ for that country and year. We then aggregate the market capitalization for firms in Boardex and show the percentage of the total market capitalization they represent in Table II . For a county-year to enter our final sample, we require that Boardex covers at least 70% of market capitalization in that country and year. We chose this threshold because it balances concerns about coverage with concerns about sample size. 7 We also require both CapitalIQ and BoardEx to cover at least 10 listed companies per country-year. We drop the year 2000 because of its low coverage, and the year 2011 as it is incomplete. We also drop companies from the British Virgin Islands, Russia, and Cyprus, as we have a representative sample for these countries in BoardEx for one year only.
-Insert Table II about We calculate Director Participation as the fraction of unique women in the population of unique directors in a county and year. We calculate these measures separately for executive directors (EDs) and non-executive directors (NEDs), as most policy initiatives concerning boardroom gender diversity implicitly target NEDs.
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For comparison purposes, we also calculate traditional measures of boardlevel gender diversity (Board Diversity) as the average fraction of women on boards at the firm level. 7 As a robustness check, we also examined an 80% with similar results although a loss in statistical significance due to the smaller sample size. 8 In these separate measures, the denominator is the population of unique EDs or NEDs in a country-year, respectively. If a woman holds both positions, she appears in both measures, but only once. Thus, Director Participation for EDs eliminates multiple executive positions held by the same person, Director Participation for NEDs eliminates multiple non-executive positions held by the same person and Director Participation for the whole board counts each person only once. We source all firm-level financial data from CapitalIQ. We obtain country level measures of labor market participation, the number of full-and part-time employees, 9 the gross national income per capita and tax, the birthrate and tax and social security contributions over income and the fraction of women in higher education from Euromonitor. As more direct measures of government services to families, we obtain 2007 data on service and tax break components of public spending (Family Benefits-Services and Family-Benefits-Tax breaks) as a percent of GDP from the OECD family database. We convert inflation-adjusted monetary indicators into USD at 2011 exchange rates.
Ideally, we would like to measure conditions affecting a female director's career trajectory at the time when they are likely to matter the most, i.e. near the beginning of her career. As the international coverage of economic indicators is poor in the 1980s, a 10 year lag is the natural limit for most of these variables.
We obtain data on the gender wage gap in the World Economic Forum's Executive Opinion Survey from the World Economic Forum's (WEF) 2010 Global Gender Gap Report (Hausman, Tyson and Zahidi, 2010) . This measure is a score on a scale from 1 to 7 where 1 represents the worst outcome and 7 the best. The 2010 report provides data from 2006 to 2010. Because the response rate to the surveys varies over the years, we average the responses over time to construct our measure of the wage gap (Wage Equality). As an alternate measure of the wage gap, we use the country-level estimates of the skilled gender gaps in wage bill shares from Olivetti and Petrongolo (2011, Table 2 , column 2).
10, 11
We source the most recent data on the 5-wave value scores according to Inglehart and Welzel (2005) from the World Value Survey.
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We also use individual items to measure country-level cultural preferences from waves 4 (1999-2004) and 5 (2005-2007) of the World Value Survey (WVS). We focus on three variables: (1) d057 -Being a housewife is just as fulfilling as working for pay (Women Housewife) (2) a029 -Independence is an important child quality to be learnt at home (Child Independence) and (3) e233-Democracy: Women have the same rights as men (Women's Rights). Alesina and Giuliano (2010) and Olivetti and Petrongolo (2011) use Women Housewife as a measure of the perceived role of women in society. Women Housewife can take values from 1 'strongly agree' to 4 'strongly disagree'. We reverse the ordering so that higher values measure greater agreement.
One problem with Women Housewife is that it may simply reflect occupational patterns in a country rather than cultural values. If respondents do not know whether staying at home is fulfilling or not, they may infer that it is simply because female labor force participation rates happen to be low in a country.
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For this reason, we also examine Child Independence and Women's Rights, which are not tied directly to any observable outcome.
We believe it is intuitive that women may be more likely to focus on their own careers in countries that place a high value on child independence. Child Independence is the coding of the following question: "Here is a list of qualities that children can be encouraged to learn at home. We collect data on gender quotas, state-owned company quotas and corporate governance codes from a variety of sources. We use European Union (2012) and Paul Hastings (2012) to identify countries with policies targeting gender diversity on boards. We then search for the original source documents on the internet. We use the ECGI code database to identify the first time a country's code mentions that gender must be considered by the board. We create a dummy variable for each type of policy that is one in the year the policy was passed, and all years after.
It is difficult to find statistics on the prevalence of family firms across all countries in our sample.
Thus, we generate a within-sample measure of the prevalence of family firms. We assume that family firms will be characterized by greater ownership concentration than other firms, as well as a higher propensity to have family members with the same last name on the board. To proxy for ownership concentration, we obtain historic data on the proportion of closely-held shares (FF_SHS_CLOSELY_HELD) from Factset. These shares include shares held by officers, directors and their families, shares held in trust and shares held by pension plans and 5% blockholders. After accounting for missing data, the coverage of Factset for our sample firms varies from 75.7% for Table II. We consider a firm to be a family firm if the proportion of closely held shares is greater than 20% and any two board members share the same last name in a given year. We treat hyphened namescommon in Latin American countries -as two separate names and assume that the firm is a candidate for a family firm if any of the two names match with another name on the same board and year. By considering both ownership and name-matching, we account for the inherent under-reporting of matching that may occur because women may change their names after marriage. If a firm does not have ownership data available in Factset, we classify firms as family firms based on name matching alone. Our measure of the proportion of family firms in each country-year is the country-level average of a family firm dummy. In robustness checks we also use data on the prevalence of family firms from Faccio and Lang (2002 , Table 3 ), but our sample drops substantially because they only cover Western European countries.
Finally, we code a variable that is equal to 1 if the country has co-determination laws in place and 0 otherwise (see Table I ). We obtain information on these laws from Kluge and Stollt (2006) and Osterloh, Frey and Zeitoun (2011).
B. Summary Statistics
In Panel A of Table III , we provide means of all variables in our data set by country. In Panel B, we provide sample-level summary statistics for all variables including our policy dummies. For the sake of brevity, we summarize variables we use primarily in robustness checks in the Appendix.
Because Norway passed its gender quota legislation towards the beginning of our sample period, we conduct our main analysis without Norway. To be able to assess the economic significance of our coefficient estimates, we exclude Norway from Panel B.
-Insert Table III about hereWhile on average 39.6% of women are working and women represent 42.5% of the workforce, many female employees work only part-time. If we exclude part-time and unemployed workers from the numerator, the representation of women drops to 27.7% of the workforce. If we also exclude parttime and unemployed workers from the denominator, the representation of women becomes 35.7% of full-time employment.
Across countries, women comprise 8% of the population of directors, mostly in non-executive positions. They make up 9% of the population of NEDs and only 4% of the population of EDs. We turn to a more extensive discussion of female board representation in the next Section.
IV. Female Board Representation
In Table IV, Thus, the role of country-level characteristics and policies in explaining differences between countries is not immediately obvious.
-Insert Table IV about Table V . While the numbers generally look quite similar, some countries (e.g. Italy) have lower numbers of Director Participation than Board Diversity whereas others have higher levels of Director Participation (e.g. the UK and the US). To illustrate that it is not obvious how greater firm level diversity translates into the proportion of unique women in director positions, we examine the role of multiple directorships and board size in Table VI. -Insert Table VI about hereIn columns 1 and 2, we reproduce Board Diversity for 2010 from Table V and Director   Participation for 2010 from Table IV . In column 3, we provide an estimate of the "gender gap" in multiple directorships. For each country, we regress the number of (within-sample) board seats individuals hold in 2010 on a female dummy. The coefficient on the female dummy is our estimate of the "gender gap". It is statistically significant for Canada, the UK and the UK, where women hold more directorships than men, and France, Germany, Portugal and Switzerland, where women hold fewer directorships. However, holding more directorships alone does not explain differences in Director Participation and Diversity. The relation also depends on firm-level board size, which influences the total number of director positions in the country. In column 4, we examine the proportion of female directorships (total number of board seats held by women/total number of board seats). We now observe that the gender gap in multiple directorships explains the difference between the proportion of female directorships and Director Participation. In countries in which women hold more directorships, the proportion of female directorships is larger than Director Participation. In countries in which women hold fewer directorships, the proportion of female directorships is lower than Director Participation. This simple analysis suggests that targeting firm-level diversity may not always translate into greater Director Participation because of the role of firm-level governance and multiple directorships.
However, these two factors do not explain why Board Diversity in Table V is generally lower than often-cited numbers for Board Diversity in the literature. We argue that the apparent downward bias in our numbers can be explained by the fact that we have a more representative population of firms than studies that focus primarily on large firms. We provide evidence for this argument in the remainder of Table VI , where we compare our numbers to other numbers in the literature.
While numerous surveys of board diversity exist, we choose to compare our data to only two of these. The first is the GovernanceMetrics International (GMI) (2010) report because it covers most of the countries in our sample and is a widely-used survey (e.g. Catalyst, 2012). The drawback of using the report as a benchmark is that GMI calculates statistics for companies it provides investment research for and it is not clear which companies are in the data. Since we argue that the representation of women looks different the more representative the sample, it is nevertheless useful to compare our numbers to the GMI sample.
The second set of data we examine is the European Commission's gender balance in decisionmaking database for 2010 because this database is the main data source underlying the EU's draft law concerning boardroom diversity (European Commission, 2012 a) as well as other European Commission reports on this issue (e.g. European Commission report, 2012 b). This data set consists of board-level gender diversity data for the largest (primary blue-chip index members) listed companies in each country (maximum 50 per country).
We replicate the GMI numbers and European Commission numbers in columns 5 and 6. We provide the number of firms in the GMI, European Commission and our 2010 sample in columns 7-9.
Eight countries have higher levels of Board Diversity in our sample than in the GMI sample, but the rest all have higher levels of Diversity in the GMI sample. Moreover, these differences tend to be large at times. For example, according to GMI the Netherlands and Germany had 13.7% and 10.46% women on boards in 2010, respectively. In our sample, they have 7.4% and 6% women on boards.
Five out of 15 countries appearing in both our sample and the European Commission's data have larger levels of Board Diversity in our sample. The rest all have smaller levels of diversity in our sample. Again, the differences are at times large. For example, in the European Commission's data, firms in the United Kingdom and Denmark have on average 13% and 18% female directors. In our data average diversity is 6% and 12.5%, respectively.
As is evident from columns 7-9, the number of firms in our sample is much larger than in the GMI and EU samples. Because it is plausible that GMI primarily covers large companies in each country, we sort companies in our sample by market capitalization and choose the same number of firms as in the GMI sample from the top of the list. We calculate Board Diversity in this sample of largest firms and report it in column 10. For comparison purposes, we also report Director Participation, the "gender gap" in directorships and the proportion of female directorships in columns 10-13. Board Diversity in this restricted sample of large firms is smaller than Board Diversity in our full sample for all but three countries (Italy, Portugal and Greece). When we compare our statistics for large companies to the GMI numbers, we see that the distance between the GMI Diversity and our large company Diversity numbers decreases on average. The average distance between GMI Diversity and our full sample Diversity is 2.61%. The average distance between GMI Diversity and large company Diversity is 1.8%. While these numbers may appear small, they are large relative to the mean of Diversity in Table III Table   VII , we show the output of regressions of Director Participation on labor force participation using data on all countries except Norway and Bermuda. We lose Bermuda because of missing data on labor force participation. We exclude Norway to ensure our results are not be driven by the fact that Norway is an outlier in terms of Director Participation. We show results with Norway in our robustness checks.
The columns in But is full-time female employment sufficient for Director Participation? If so, we would expect the control variables to have little explanatory power once we control for female full-time economic participation. We examine the relationship between the controls and Director Participation in more detail in Table VIII . We regress Director Participation on female full-time economic participation and different sets of controls. All regressions include year dummies and have country-level clustered standard errors. Column 1 is our baseline specification with controls for codetermination, economic development, the prevalence of family firms and the fraction of women in higher education. In column 2, we add our proxies for family friendliness. We add our proxy for wage equality in column 3. Column 4 includes our measures of culture and column 5 includes the policy dummy variables. The specification in column 5 is the same as the specification in column 5 of Table VII and is 14 We examine whether our results are driven by specific countries in Table IX . To ensure that high levels of birthrates in India are not affecting the results, we replicate the specification in column 5 of Table VIII after excluding India and report it in column 1. The coefficient on birthrate does indeed change sign, and becomes insignificant. All the variables whose coefficients were significant in Table   VIII , column 5 remain statistically significant and of a similar magnitude. However, some variables whose coefficients were not significant now become significant, most notably the fraction of women in higher education and GNI/Capita that are both positively related to Director Participation in this sub-sample.
Because the US is likely to have a large population of part-time workers, we exclude the US in addition to India and Norway in column 2. The results are very similar to those in column 1. In column 3, we add back in all countries including Norway. The results are very similar to those in Table VIII , column 5, except that now the coefficient on Quota has increased from 0.046 to 0.081. We conclude that some factors seem to be important for Director Participation in all countries, namely female full-time economic participation, the level of taxes, measures of discrimination (Wage Equality), measures of culture and policies. The fraction of women in higher education, the birthrate 14 Given that we exclude Norway here, the only country with quota legislation in our sample period is Spain.
and economic development are not robust to including India. This suggests that career paths in India may be different than in more developed countries.
In Tables X and XI , we examine the sensitivity of our results to measurement error. We replicate the specification in column 5, Table VIII and substitute alternate measures for key variables in each column. In some cases our sample size decreases substantially (notably in column 2) because we could not obtain data on all countries in our sample. Moreover, all of the alternate measures are crosssectional, which means there may be less variation in the data in these specifications.
-Insert Table X about here-
In column 1, we use the estimate of the skilled labor pay gap from Olivetti and Petrongolo (2011) instead of Wage Equality. The sign is negative, which is consistent with the estimates for Wage
Equality as a greater skilled pay gap means less wage equality. In column 2, we use the estimates of the prevalence of family firms from Faccio and Lang (2006) suggests that direct service provision to families is more important than tax breaks.
In Table XI Botero et al. (2004) . This index measures whether the cost of employing part-time workers is similar to the cost of employing full-time workers. For example, two components of this index are dummy variables equal to one if part-time workers enjoy the mandatory benefits of full-time workers or terminating part-time workers is at least as costly as terminating full time workers. We expect this index to be positively related to Fulltime Economic Participation because full-time employment should be higher when it is costly to employ part-time workers. On the other hand, the costs of part-time contracts should not matter for career advancement once women work full-time.
Thus, we believe it is plausibly exogenous in our Director Participation regressions. Our second instrument is latitude from the dataset in . The reason we choose latitude is because Alesina, Giuliano and Nunn (2012) argue that the use of the plough is related to female labor force participation. An examination of the distribution of plough use around the world in Figures 3 and 4 of their paper suggests that latitude is a rough proxy for plough use, as there is very little plough use close to the equator. Again, once women work full-time, it is not clear why latitude should be related to their career advancement controlling for cultural factors and economic development. Thus, we believe it is plausibly exogenous in our Director Participation regressions.
We estimate specification 5 of Table VIII using instrumental variable regressions. Because the number of variables (including year dummies) is greater in our specifications than the number of clusters, we partial out the coefficients on our baseline controls and the birthrate.
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In column 1 of Our results suggest that working full-time is an important pre-condition for women to reach the boardroom. However, it may not be sufficient. The level of family services in a country and cultural attitudes also appear to matter for career advancement. Policies also have a direct effect. This suggests that there is little evidence female preferences are important for explaining their relative underrepresentation. When policies are implemented that encourage firms to appoint female directors, firms seem to be able to find women to fill the board positions. Finally, our results highlight that policies that target boards directly may not be sufficient to increase Director Participation. Other factors related to the labor market for women are also important.
VI. Country-level Characteristics and Director ParticipationThe Case of EDs
We replicate 15 In IV two-step GMM and LIML estimation the coefficients for the remaining regressors are the same as those that would be obtained if the variables were not partialled out according to the Frisch-Waugh-Lovell (FWL) theorem. Table XIV shows that very few of the other variables we consider has much explanatory power for Executive Director Participation. There is some evidence that taxes may matter, as it did for NEDs. Also, the presence of quotas for state-owned companies seems important. Again, this suggests that the role of female preferences may not be that important in explaining Director Participation. It also suggests that policies that target NEDs (quotas and governance codes) may not open the doors of the executive suite to more women-at least in the short run.
When we instrument Fulltime Economic Participation as before, the magnitude of the coefficient on Fulltime Economic Participation increases to 10.6%. The P-value for the endogeneity test is 0.0186. Although there may simply be too many women in executive positions to conduct a meaningful analysis of factors that influenced their careers, it still appears as if Fulltime Economic Participation is an important factor.
VII. Conclusion
To reach a board position, women need to stay in the work-force. But our evidence suggests that full-time employment may not be sufficient. The level of government services to families also appears important. More services make it easier for women to remain in the workforce. Our evidence also suggests that cultural barriers may be impediments to career progression. These may be more difficult to overcome than other barriers. It is possible that policies that target boards directly may help overcome cultural barriers in the long-run. On the other hand, they could also reinforce gender stereotypes. We suggest that a better understanding of the impediments for female representation in boardrooms is important to be able to assess the implications of boardroom gender policies. It may be more important to address the underlying causes of relative female underrepresentation than to target boardrooms directly. Moreover, it is not clear that boardroom diversity leads to more women in executive positions.
Matsa, David A. and Miller, Amalia R. (2011) Table shows countries with different policies in place as of December 2012 regarding boardroom gender diversity, as well as countries with co-determination laws that involve board-level employee representation. We use European Union (2012) and Paul Hastings (2012) to identify countries with policies targeting gender diversity on boards. We then verify the data using the original source documents. We use the ECGI code database to identify whether a country's governance code mentions that gender must be considered by the board in nominations. If so, then Code=1. If the main stock exchange or securities laws stipulate that board diversity should be disclosed, we code Disclosure rule as 1. We obtain information on co-determination laws from Kluge and Stollt (2006) and Osterloh, Frey and Zeitoun (2011) .
Country
Companies (1), (2) and (3) shows the female director participation levels, which we calculate as the number of unique female directors in a given year and country over all unique directors. Column (1) shows the country averages for the entire board, (2) and (3) for the subgroups of executive, and non-executive directors respectively. Column (4) exhibits boardroom diversity measured as the average of the number of women over board size, (5) the average number of individual-level current board seats, with the minimum being 1. Column (6), (7), (8) and (9) summarizes different measures of female participation ratios. (6) measures the ratio of women in full-time employment over all full time employed, (7) the ratio of women in full-time employment over the labor force, and (8) female labor force over the entire labor force. All three measures are conceptually similar to (1). The classical measure Female Labor Force Participation, hence female labor force (employed + unemployed) over female population, is in (9). The fractions of family firms in our sample period is in (10). We define family firms as having at least two directors with the same last name on the board with a fraction of closely held shares of at least 20%. The fraction of women in higher education is in (11). The birth rate in (13) shows the number of births per 1000 inhabitants. The gross national income per capita in US$ in constant 2011 prices and exchange rates is in (13). The fraction of tax and social security receipts over gross income is listed in ( (16) and (17). Data on directors is from Boardex. Data on closely-held shares is from Factset. Data on variables in columns (6)- (15) is from Euromonitor. Variables in (6)- (9), (11)- (14) This table shows female director participation across countries and years. Female director participation is measured as the number of unique women who sit on boards in a given year and country, over all unique directors for that year and country. It is based on data from BoardEx for country-year observations for which BoardEx covers a representative sample of firms (see Table II ). Investment firms are excluded. This table shows the measure of boardroom diversity that is commonly used in the literature: the number of women on the board divided by the number of board members averaged over all firms in that particular year-country combination. We also report the fraction of firms in our sample that have all male boards. We only show data for our representative BoardEx sample (see Table II ). N denotes the number of firms in the sample. Investment firms are excluded. This table examines differences between various measures of diversity. In columns 1-4, we examine the role of multiple directorships and the number of director positions in the link between Diversity and Director Participation. In columns 5-13, we examine differences in standard measures of diversity and our measures. (1) is Board Diversity from Table V . (2) is Director Participation from Table IV . For column (3) we regress the number of board seats per director on a female dummy using director level data by country. (4) is the fraction of female director positions in all director positions for a particular country. (5) is firm-level diversity from GovernanceMetrics International (GMI) (2010) . Column (6) reports the fraction of women on boards from the European Commission's gender balance in decisionmaking database for 2010. (7)- (9) are the number of firms in (5), (6) and (1). In (10), we compare and calibrate our sample with that of GMI by restricting our sample to the largest n firms by market value where n is the number of firms in the GNI sample for that country. We have no precise information about GNI's sample selection process, but assume that the selection has been done by market value. For the restricted sample we report Diversity (10), Director Participation for the restricted sample (11), the multiple directorship coefficient in the restricted sample (12) and the fraction of female director positions in all director positions in the restricted sample for a particular country (13 This table shows the results of pooled cross-sectional OLS regressions of female executive director participation on country and policy characteristics for 20 countries in our representative sample, excluding Norway. Female non-executive director participation is measured as the number of unique female non-executive directors in a given year and country, over all unique non-executive directors for that year and country. The regressions vary by the measure of female labor force participation rates, which are all lagged by 10 years. Female Labor Force Participation is the classical participation measure defined as female labor force (employed + unemployed) over female population. Female Labor Force Participation (adj.) differs from the former that it excludes part-time workers. Female Economic Participation is calculated as female labor force over the total labor force; with the corresponding adjusted measure excluding part-time employment and unemployment from the numerator. Female Fulltime Economic Participation (adj.) is full-time female employment over full-time employment. In addition to year dummies, all regressions in Panel A include the following control variables whose coefficients are not reported and which are described in more detail in Table III Faccio and Lang (2006) . Column (2) and (3) respectively show the family services provided by the state, and the tax breaks for families as a percentage of GDP for 2007 from the OECD family database. (4) shows the gender wage gap for skilled workers from Olivetti and Petrongolo (2011, Table 2 column 2). A society's average values as defined by 3 items from the WVS (waves 4 and 5) are listed in the remaining columns. (5) the response to Q D057, scaled between 1-4 but reversed so that the highest answer fully agrees with the statement that "Being a housewife is just as fulfilling as working for pay". This variable is also used in Alesina et al. (2010) . (6) is the response to Q A029, a dummy variable that holds the value of one if the respondent thinks child independence is important, (7) the response to Q E233-the statement that "women's rights" are an "essential characteristic of democracy"-scaled between 1 -10, with 10 being the highest value. Wave 4 values are averaged at the country-level and matched to 2001-2004 data. The remaining data is matched to wave 5 data. Instruments are Alternative Employment Contracts ('index_altern12' from Botero et al. (2004) ) and Latitude ('lat_abst' in LaPorta et al. (2004)), which is the absolute value of the latitude of the country, scaled to take values between 0 and 1. 
